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REMARKS 

Applicants have amended the claims by canceling withdrawn claim 3 from the 
application without prejudice or disclaimer and reserve all rights to filing a divisional 
application to the subject matter considered by the Examiner to represent a patentably 
distinct invention. 

Applicants believe that the present amendment places the application in 
condition for allowance, but if this is not the case, Applicants request that the Examiner 
contact the undersigned attorney so that an interview can be arranged to determine 
what further amendments may be necessary to place the application in condition for 
allowance or in the best condition for proceeding with an appeal. 

Claim Rejections - 35 USC S 103 (a) 

The Examiner in charge rejected claims 1 and 2 of the present application under 
35 U.S.C. 103(a) as being unpatentable over Shneerov et al. (US Pat. 4,843,212) and 
Gary. This rejection has been carefully considered but is most respectfully traversed. 

Grounds for claim rejections presented by the examiner in charge are as follows: 
Shneerov et al. discloses a welding wire which is plated with copper. (However, the 
Examiner does not point out where in the reference is there any teaching of plating the 
copper onto the wire as required by the present invention.) Welding wire is made from 
welding rods which are cold drawn to a diameter of 0. 8 mm. (This is taught at column 
5, line 10 of the reference. See the paragraph bridging columns 4 and 5 which states 
that the source components (which include copper) are loaded in the required amount 
into a steel-melting plant, melted , held as long as necessary and is charged into the 
steel-pouring ladle and mould. The metal is cast into ingots which are then rolled into 
wire rod(s). There is no teaching of coating the wire with copper as required by the 
presently claim invention. This is a claim limitation which cannot be ignored.) The 
ultimate tensile strength is 830 to 1 320 MPa. Exact yield strengths are not taught. Gary 
discloses the mechanical properties which range from 450 to 830 MPa for tensile 
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strengths and 390 to 740 MPa for yield strengths. The resulting ratios range from 45 to 
88 %. It would have been obvious to one of ordinary skill in the art to use the 
nnechanical properties of Gary in the Shneerov et al. wire because these are drawn to 
the sanne welding wire products. 

The prior art discloses a product substantially similar to a claimed product, 
differing only in the manner by which it is produced. (This statement is specifically 
traversed.) It has been held that one of ordinary skill in the art at the time of the 
invention would have considered the claimed compositions to have been obvious 
because of the similarity in the properties, and overlapping ranges. The burden falls to 
the applicant to show that any process steps associated with the claimed product result 
in a materially different product from those of the prior art, because there is nothing in 
the record before the examiner to reasonably conclude that applicant's product differs 
in kind from those obtained by the references. 

Additional Response to Claim Reiections - 35 USC ^ 103(a) 

See the requirements for establishing a prima facie case of obviousness set forth 
in the previous amendment and herein incorporated by reference. The present 
invention relates to a welding solid wire, and more particularly to a welding solid wire 
with high feeding performance and arc stability on welding. 

US Pat. 4,843,21 2 to Shneerov etal. (hereinafter, referred to as "cited reference 
1 ") relates to ferrous metallurgy, and more particularly to compositions of welding wire. 
The paper written by Gary (hereinafter, referred to as "cited reference 2") generally 
discloses mechanical properties of welding wires. 

Gomparison between the present invention and cited reference 1 in terms of 
object, construction, and effect will now be made in detail, and subsequently the reason 
why the present invention is not obvious from cited reference 2 will be fully described. 

1 . Detailed comparison between the present invention and cited reference 1 
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(1) Object 

It is the object of the present invention to provide a welding solid wire with high 
feeding performance and arc stability on welding. 

It is the object of cited reference 1 to provide a composition of a welding wire 
widely useful in making large metal structures and elements from carbon and low-alloy 
steels. 

As shown in Fig, 2 of the present application, the wire is subjected to large 
resistance at contact points where the wire and the inner wall of a cable are contacted 
with each other in a bent portion of the cable in the course of feeding the wire. The 
object of the present invention is to minimize the aforesaid resistance of the wire by 
closely examining the elastic limit ratio of the wire. When the wire passes through the 
bent portion X or Y of the cable, the wire is subjected to large resistance, which is 
different depending upon whether the wire is softer hard. The resistance of the wire is 
generated even when the wire is slightly bent. Consequently, the object of the present 
invention is to provide a wire with high feeding performance while the resistance of the 
wire is decreased between the bent portion and the straight welding tip portion. 

On the other hand, cited reference 1 provides a composition of a welding wire 
having sufficiently high mechanical properties at a minimum splashing of metal in the 
course of welding. Cited reference 1 specifies components of the composition and 
contents of the components, with which an excellent welding wire is produced. 

As can be seen from the above-mentioned comparison between the present 
invention and cited reference 1 in terms of object, it seems that the present invention 
is very similar to cited reference 1 in that they provide welding wires. However, the 
present invention, which provides a welding wire with high feeding performance by 
closely examining new characteristics of the wire, is definitely different from cited 
reference 1. which provides a composition of the welding wire comprising various 
components each comprising a specified percentage of the composition. 
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(2) Construction 

The welding wire of the present invention is an arc welding solid wire whose 
surface comprises a copper plated filnn, characterized in that the elastic limit ratio, which 
is defined by the following equation, of the finally produced wire is controlled in the 
range between 50 and 88 %. 

Elastic limit ratio = Elastic limit / Tensile strength 

The aforesaid elastic limit ratio is controlled by installing three to eight elastic limit 
ratio control vertical rollers and three to eight elastic limit ratio control 
transverse rollers, each of which has a ratio D/d equal to 40 to 60 (where D is a roller 
diameter, and d is a wire diameter) following coil control vertical and transverse rollers 
after final drawing. 

On the other hand, the welding wire of cited reference 1 is a welding wire whose 
composition comprises 0.03 to 0.25 mass % of carbon, 0.8 to 2.2 mass % of 
manganese, 0.7 to 2.2 mass % of silicon, 0.005 to 0.2 mass % of aluminum, 0.01 to 
0.25 mass % of chromium, 0.01 to 0.25 mass % of copper, 0.01 to 0.25 mass % of 
nickel, 0.001 to 0.02 mass % of calcium, 0.01 to 0.1 mass % of rare-earth metals, and 
the balance of iron. 

The following is described at the upper part of the fifth column, which is part of 
"DETAILED DESCRIPTION OF THE INVENTION" section, of cited reference 1. 

"Making wire rods of 5.5 - 6.5 mm diameter from the proposed composition is 
technologically simple. The mechanical properties of the wire rod are as follows: 
ultimate strength not over 740 MPa, reduction of area not under 48 %. The welding wire 
produced from wire rods can be made by cold drawing of the wire rod to a diameter of 
0. 8 mm and over with or without subsequent copper plating. The ultimate strength of 
the produced welding wire is 830 to 1320 MPa." 

The Examiner in charge has the opinion that cited reference 1 discloses the 
ultimate tensile strength of 830 to 1320 MPa although it does not teach the exact yield 
strengths. 

However, the aforesaid ultimate tensile strength is merely the ultimate tensile 
strength of the wire having a diameter of 0.8 mm. 



- 6 - 




Appl. No. 09/926,003 
Response dated: June 25, 2003 
Reply to OA of: March 25, 2003 

The present invention limits the ratio of the elastic limit to the tensile strength to 
specific ranges to improve the feeding performance of the welding wire. The elastic limit 
is a value corresponding to the permanent elongation ratio of 0.05 % on the 
stress-elongation ratio diagram of Fig. 5 of the present application. The present 
invention does not specify the diameter of the wire and the ranges of the tensile 
strength as in cited reference 1 . 

Furthermore, the present invention provides the elastic limit ratio control rollers 
to control the elastic limit ratio. According to the present invention, the welding wire 
passes through three to eight elastic limit ratio control vertical rollers and three to eight 
elastic limit ratio control transverse rollers, each of which has a ratio D/d equal to 40 to 
60. The elastic limit ratio control rollers are composed of five U-shaped hang-on rollers 
between guide rollers, as shown in Fig. 7 of the present application. The elastic limit 
ratio of 50 to 88 % cannot be obtained only by drawing. It should be noted that the 
elastic limit ratio can be controlled by using the elastic limit ratio control rollers of the 
present invention. 

Cited reference 1 does not teach the elastic limit at all. Cited reference 1 merely 
discloses the mechanical properties, such as the tensile strength and the yield strength, 
of the welding wire having the composition clearly described in the specification of cited 
reference 1 . The tensile strength and the yield strength are the mechanical properties 
of common wires, which are not novel. Furthermore, the cited reference 1 discloses no 
apparatus for controlling the mechanical properties of the welding wire. Consequently, 
cited reference 1 merely discloses the composition of the welding wire. 

As can be seen from the above-mentioned comparison between the present 
invention and cited reference 1 in terms of construction, the present invention, which 
provides an apparatus for controlling the mechanical properties of the welding wire to 
obtain the welding wire with improved mechanical properties, is definitely different from 
cited reference 1 . which merely claims the composition of a welding wire. Moreover, 
there is no recognition of the problem which is solved by the present, let alone its 
solution which is the subject of the presently claimed invention. The necessary 
motivation to modify the references to arrived at the presently claimed invention is not 
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present in the prior art. Obvious to try is not the standard of obviousness under 35 USC 
103(a). 

(3) Effect 

According to the present invention, feeding performance and arc stability of the 
welding wire is highly improved. Consequently, good welding beads which have neither 
slag inclusion nor meandering beads, and also less spatter, can be easily achieved. 

As indicated in Table 1 of the specification of the present application, if the 
elastic limit ratio of the wire itself is controlled in the range between 50 and 88 %, it is 
clear that neither slag inclusion nor meandering bead occurs, resulting in decrease of 
current on welding and the number of spatters each having a diameter of over 1 mm, 
so that a good welding bead can be achieved. Consequently, the welding wire having 
the elastic limit ratio in the range between 50 and 88 % has a remarkably distinct effect 
as compared to other wires each having the elastic limit ratio outside of the range 
between 50 and 88 %. The reduction rate of a coil diameter y is decreased up to nine 
times, and the arc height x is decreased up to five times, especially when the ratio D/d 
is 40 to 60 and the number of the U-shaped hang-on rollers is 3 to 8. In case where the 
wire has the elastic limit ratio of the range between 50 and 88 %, the contact of the wire 
with the inner wall of the cable is considerably decreased, whereby the feeding 
performance of the wire is improved. 

On the other hand, cited reference 1 merely teaches the ultimate strength of the 
welding wire having the composition specified in the specification of cited reference 1 . 
Cited reference 1 dose not teach the effect obtained by providing the ultimate strength. 
Moreover, cited reference 1 does not specify ranges of the ultimate strength. Cited 
reference 1 merely discloses that the ultimate strength of the wire having a diameter of 
0.8 mm is 830 to 1320 MPa. 

As can be seen from the above-mentioned comparison between the present 
invention and cited reference 1 , the present invention is also quite different from cited 
reference 1 in terms of effect. According to the present invention, the elastic limit, which 
is a novel mechanical property of the present invention, is presented, and the rollers for 
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controlling the elastic limit ratio are provided. Consequently, the welding wire of the 
present invention has excellent feeding performance and arc stability as well as other 
superior characteristics of the wire. 

(4) Conclusion 

As mentioned above, the present invention is quite different from cited reference 
1 in terms of object and construction. Furthermore, the present invention has the effect 
different from cited reference 1 since the construction of the present invention is 
different from that of cited reference 1 . The present invention specifies the elastic limit 
ratio, and provides an apparatus for controlling the elastic limit ratio within the specific 
ranges. Consequently, the present invention provides a welding wire with improved 
feeding performance, by which the wire can be produced with high efficiency. 

2. Detailed comparison between the present invention and cited reference 2 

Cited reference 2 generally discloses various properties of a welded metal 
sample welded with a shielded metal arc welding rod given in the specification of 
American Welding Society (AWS) . The examiner in charge has the opinion that cited 
reference 2 discloses the mechanical properties which range from 450 to 830 MPa for 
tensile strengths and 390 to 740 MPa for yield strengths, and the resulting ratios range 
from 45 to 88 %. 

The properties considered in a tensile test of the metal will be hereinafter 
described in detail. 

The properties related to the mechanical deformation of the metal material are 
called the mechanical properties of the material. The test for measuring the mechanical 
properties is generally classified into a static test and a dynamic test on the basis of 
status and condition of a load. The most widely utilized static test is a tensile test, which 
is provided for measuring the strengths of metals or alloys. The tensile test is carried 
out at a normal temperature to measure the properties of the material, such as yield 
strength, tensile strength, drawing ratio, reduction rate of section, etc. 
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A basic diagram which can be obtained from the tensile test is a load-elongation 
diagram showing the relation between the applied load and the resultant elongation. 
The strength of a load acting on unit cross-sectional area when the load is applied is 
called stress, and the ratio of the amount of change of the original gauge length on the 
basis of the applied load to the original gauge length is called strain. The load is divided 
by the original cross-sectional area, and the elongation is divided by the original gauge 
length on the load-elongation diagram, to obtain a stress-strain diagram. Fig. 1 shows 
an exemplary stress-strain diagram of soft steel, which is given below. 

Fig. 1 

The points on the stress-strain diagram represent the properties as indicated in 
Table 1, which is given below, respectively. 



[-Table 1] 



1 


Proportional 
limit 


The maximum stress at which the curve in the 
stress-strain diagram is a straight line, 
i.e., the strain is linearly proportional to 
the stress. 


2 


Elastic limit 


The maximum stress at which the material will 
return to its original state without causing 
permanent deformation after the load applied 
approximately at the proportional limit is 






removed. It is difficult to determine the 
exact elastic limit. For this reason, the 
stress at which permanent deformation of the 
material is substantially caused to some 
extent is defined as the elastic limit. 
Generally, the value of 0.01 to 0.03 % is 
adopted as the ratio of the permanent 
deformation. 


3 


Yield point 


After it exceeds the elastic limit, the stress 
increases logarithmically. However, there 
exists a point at which the deformation of the 
material is abruptly increased even though the 
load is not increased after the stress exceeds 
the elastic limit. The point is called an 
upper yield point. At this time, a plastic 
flow is generated due to a slip in the metal 
material, by which large inner transposition 
is caused to generate a lower yield point. The 
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permanent deformation is further increased as 






the material exceeds the lower yield point. 






Generally, the yield point means the lower 






yield point. 




0.2 % offset 


Copper or aluminum does not have a sharply 
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strength 


which the material has 0. 2 % of the ratio of 
me permanent aeiormaiion is consiuereu as ine 
yield point, which is called 0.2 % offset 
yield strength or proof stress. 




Ultimate 
Strength 


After it exceeds the yield point, the material 
is hardened. Consequently, the deformation is 
increased only when the load is increased. 






After a prescribed load is applied, the ratio 

of maximum load applied to the material sample 


5 




to original cross-sectional area is measured, 
which is the ultimate strength. 



The Examiner in charge has the opinion that the ratio of the yield strength to the 
tensile strength disclosed in cited reference 2 falls into the scope of the present 
invention, which means that the examiner in charge merely considers the yield strength 
of cited reference 2 as the elastic limit of the present invention. However, the elastic 
limit is quite different from the yield strength. 

Cited reference 2 teaches 0.2 % offset yield strength. The applicant submits 
documentary evidence I which clearly shows that the yield strength disclosed in cited 
reference 2 is the 0.2 % offset yield strength. Documentary evidence I shows the 
specification of a corresponding arc welding rod presented in American Society of 
Mechanical Engineers (ASME) , which is equivalent to the aforesaid American Welding 
Society (AWS). 

Furthermore, the applicant submits documentary evidence II which clearly shows 
that the yield strength or proof stress and the elastic limit are quite different concepts. 
As can be seen from Fig. 10 at page 189 of documentary evidence II, the elastic limit 
varies widely as the yield point or the proof strength is changed. The elastic limit is 
decreased even though the proof stress is increased. The proof stress is controllable, 
while the elastic limit is not controllable. 
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As mentioned above and can be seen from the documentary evidences 
submitted herewith, the yield strength of cited reference 2 is quite different from the 
elastic limit of the present invention. The elastic limit theoretically has the ratio of the 
permanent deformation at 0.01 to 0.03 % offset, especially at 0.05 % offset according 
to the present invention. Nevertheless, the Examiner in charge considers the elastic 
limit as the yield strength, and thus simply divides the yield strength by the tensile 
strength to compare the ratio of the yield strength to the tensile strength with the elastic 
limit ratio of the present invention, which is obviously a mistake of the examiner in 
charge. The ratio of the yield strength to the tensile strength does not correlate to the 
improvement of feeding performance of the wire. 

The yield strength and the tensile strength are obtained at the same time when 
the tensile test of the relevant material is carried out. Consequently, it is obviously 
inappropriate that the ratio of the minimum yield strength, which is one of the yield 
strengths measured at several points of the welding rod of cited reference 2, to the 
maximum tensile strength, which is also one of the tensile strengths measured at 
several points of the welding rod of cited reference 2. is set to the lower limit (45 %), 
and the ratio of the maximum yield strength to the minimum tensile strength is set to the 
upper limit (88 %). 

The present invention specifies the ratio of the elastic limit to the tensile strength, 
which is quite different from the ratio of the yield strength to the tensile strength. The 
ratio of the elastic limit to the tensile strength cannot be obtained only by drawing the 
wire. The ratio of the elastic limit to the tensile strength can be obtained within the 
desired ranges only by providing elastic control rollers. 

The ratio of the elastic limit to the tensile strength, i.e., the elastic limit ratio is not 
taught by cited reference 2. Therefore, it is obviously impossible even for those skilled 
in the technical art to which the invention pertains to suggest a welding wire with 
improved feeding performance by deriving the elastic limit ratio from cited reference 2 
and limiting the elastic limit ratio to specific ranges. 
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3. Conclusion 



The present invention specifies the elastic limit ratio of the wire to provide the 
wire with improved feeding performance. Also, the present invention provides elastic 
control rollers to limit the elastic limit ratio to specific ranges. Consequently, the present 
invention is quite different from cited references 1 and 2 in terms of object and 
construction. Furthermore, the present invention has the effect different from cited 
references 1 and 2 since the construction of the present invention is different from those 
of cited references 1 and 2. In conclusion, it is obviously impossible for those skilled in 
the technical art to which the invention pertains to derive the aforesaid technical idea 
of the present invention from cited references 1 and 2, absent Applicants' teaching 
which would result in impermissible hindsight. 

Applicants wish to direct the Examiner's attention to the decision of the CAFC 
In re Demibiczak, 50 USPQ2d 1614, which is quoted extensively in the following 
paragraphs for its statement of the criteria for establishing a prima facie case of 
obviousness. Applicants believe that the present rejection does not establish that the 
claimed invention is prima facie obvious. The following is from the decision, pages 
1616-1618. 

Our analysis begins in the text of section 103 quoted above, with 
the phrase "at the time the invention was made." For it is this phrase that 
guards against entry into the "tempting but forbidden zone of hindsight," 
see Loctite Corp. v. Ultraseal Ltd., 781 F.2d861 , 873. 228 USPQ 90, 98 
(Fed. Cir. 1985), overruled on other grounds by Nobelpharma AB v. 
Implant Innovations, Inc., 141F.3d 1059, 46 USPQ2d 1097 (Fed. Cir. 
1998). 

Page 1617 

when analyzing the patentability of claims pursuant to that section. 
Measuring a claimed invention against the standard established by 
section 103 requires the oft-difficult but critical step of casting the mind 
back to the time of invention, to consider the thinking of one of ordinary 
skill in the art. guided only by the prior art references and the 
then-accepted wisdom in the field. See. e.g., W.L. Gore & Assoc., Inc. 
V. Garlock, Inc., 721 F.2d1540, 1553, 220 USPQ 303, 313 (Fed. Cir. 
1 983). Close adherence to this methodology is especially important in the 
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case of less technologically complex inventions, where the very ease with 
which the invention can be understood may prompt one "to fall victim to 
the insidious effect of a hindsight syndrome wherein that which only the 
inventor taught is used against its teacher." Id. 

Our case law makes clear that the best defense against the subtle but 
powerful attraction of a hindsight-based obviousness analysis is rigorous 
application of the requirement for a showing of the teaching or motivation 
to combine prior art references. See, e.g., C.R. Bard, Inc. v. M3 Sys., 
Inc.. 157 F.3d 1340. 1352, 48 USPQ2d1225, 1232 (Fed. Cir. 1998) 
(describing "teaching or suggestion or motivation [to combine]" as an 
"essential evidentiary component of an obviousness holding"); In re 
Rouffet, 149 F.3d 1350, 1359, 47USPQ2d 1453, 1459 (Fed. Cir. 1998) 
("the Board must identify specifically ... the reasons one of ordinary skill 
in the art would have been motivated to select the references and 
combine them"); In re Fritch, 972 F.2d 1260. 1265, 23 USPQ2d 1780, 
1783 (Fed. Cir. 1992) (examiner can satisfy burden of obviousness in light 
of combination "only by showing some objective teaching [leading to the 
combination]"); In re Fine, 837 F.2d 1071, 1075, 5 USPQ2d 1596,1600 
(Fed. Cir. 1988) (evidence of teaching or suggestion "essential" to avoid 
hindsight); Ashland Oil. Inc. v. Delta Resins & Refractories, Inc., 776 
F.2d 281. 297, 227 USPQ 657, 667 (Fed.Cir. 1985) (district court's 
conclusion of obviousness was error when it "did not elucidate any factual 
teachings, suggestions or incentives from this prior art that showed the 
propriety of combination"). See also Graham, 383 U.S. at 18, 148 
USPQ at 467 ("strict observance" of factual predicates to obviousness 
conclusion required). Combining prior art references without evidence of 
such a suggestion, teaching, or motivation simply takes the inventor's 
disclosure as a blueprint for piecing together the prior art to defeat 
patentability--the essence of hindsight. See, e.g.. Interconnect Planning 
Corp. V. Fell. 774 F.2d 1132. 1138, 227USPQ 543, 547 (Fed. Cir. 1985) 
("The invention must be viewed not with the blueprint drawn by the 
inventor, but in the state of the art that existed at the time."). In this case, 
the Board fell into the hindsight trap. 

We have noted that evidence of a suggestion, teaching, or motivation to 
combine may flow from the prior art references themselves, the 
knowledge of one of ordinary skill in the art, or, in some cases, from the 
nature of the problem to be solved, see Pro-Mold &T00I Co. v. Great 
Lakes Plastics, Inc., 75 F.3d 1568. 1573, 37USPQ2d 1626. 1630 (Fed. 
Cir. 1996). Para-Ordinance Mfg. v. SGS Imports Intern., Inc.. 73 F.3d 
1085. 1088, 37 USPQ2d 1237. 1240(Fed. Cir. 1995). although "the 
suggestion more often comes from the teachings of the pertinent 
references," Rouffet, 149 F.3d at 1355. 47 USPQ2d at 1456. The range 
of sources available, however, does not diminish the requirement for 
actual evidence. That is, the showing must be clear and particular. See, 
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e.g., C.R. Bard, 1 57 F.3d at 1 352, 48 USPQ2d at 1 232. Broad conclusory 
statements regarding the teaching of multiple references, standing alone, 
are not "evidence." E.g. 

The Examiner's attention is also directed to MPEP section 2143.03 which states 
that all claim limitations must be taught or suggested bv the prior art . In re Royka, 490 
F.2d 981, 180 USPQ 580 (CCPA 1974). "All words in a claim must be considered in 
judging the patentability of that claim against the prior art." In re Wilson, 424 F.2d 1382, 
1385, 165 USPQ 494, 496 (CCPA 1970). Accordingly, it is most respectfully 
requested that this rejection be withdrawn. 

In view of the above comments, favorable reconsideration and allowance of all 
of the claims now present in the application are most respectfully requested. 
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SFA-5.13 Solid Surfacing Welding Rods arid Elecirodes ^ ^^.^ 

SFA-5. P4 Nickel and NickeUAIIoy Bar^ Welding Electrode, .nj.d Rods 3^7 

^FA-S. 15 Welding Electrodes and Rods for Cast Uxyn 3,, ^ 

Titanium and Titanium Alloy Welding Rods and ElccUudes ........ 3^'^ 

.SFA-5. 1 7 c^bcn Sieel Electrode? and FluxcS for Submerged Arc Welding. ' , ' ' 37 S 

.^FA.5.18 Carbon Steel Electrodes and Rods for Ca.. Shielded Arc Welding A^y} 

SFA.5.2() Carbon Sieel Electrodes for Flux Cored Arc WcldinE 

^'^^-^■'^^ Composite Surfacing Welding Rods and Electrodes- 

;;Fa^5.22 Siainless Steel Electrode, for Flu, Cored Arv Welding and S.ninlesV S.ccI 

Flui Cored Rods for Gas Tungsten Arc Welding 

Uw-Alloy Steel Electrodes and Flukes for Submerged A,c Welding 

Zirconium Alloy Welding Elcctrotles and Rod.s 

^"^^'^^^ C'^rbon^^nd Uw-Alloy Steel Electrodes and Fluv..'^ for fi-k-ciruslog 

• • . , 

Carbon iind Low-Alloy Slccl Elecirodcs for F.lcct(u,:as Wi:iJing 
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.SPECIFICATION FOR CARBON STEEL ELECTRODES 
FOR §mELDEDMElAI^C 



SFA-5.1' 

(Identical wiih AWS Spettficatipr, A5,|-90 



4 




I. Scopv 

Thi;; simcificalion prescribes requirements for the 
dM.s:..ficatu.». of c;.rbon ,Acc\ olcctrodcs for shielded 
tiicliil a.rc Wt:l(.lin£;, 



4. Certificaiion 

By affixing the AWS sp,.ci fiction :mH ,:I.,.;..:i/-,e.Hu.n 
de.ignal.gns to ,hc pnclcogings, or the cl...,inc.rioM ... 
m! f^"^*' t'^^ rnanufnci.rer cenifics ,ha. .he pn.hu r 
meets the requirements of this .^pccificuion. ' 



PAKT A — GENERAL REQUIREMENTS 

2.1 -n^c welding electrodes covered by this specifica^ 
•">n arc cbusifiecl according lo the follQwing: 

(/) Typa of current (sec Tabic 1) 

(2) Type of covering (see Table I) 

CO Welillng position (iee Tabic I) 

( ■M Mcc(..-,nica| pioperties of the wdd mctsi in the 
■^s-wclded or aj.;c.d condition (see Tables 2 and 3) 

^-'2 M..tcrin):; cKi^yified under one classification shall 
nut he cjas5ir>cd under any oUier classification of this 
;-l-c,hcal.on. except iha. E7018M may niso be classified 
i:.7QI8 provided the electrode meets all of the 
rt'qt/.rerncnis of both classifications. 



* AcK-pLarite 

Ac.:cp(;,nce' of th^ welding electrodes shall be in 
^'m with ihr, provisions of the ANSI/AWS 

' •'-'H, /r,//^,. Prf?cur*?mcA(/ Ouidclmes'^ 



5. Units of Measure ntid Kourirliny-( >IT 
Procedure 

54 U.S. Customary Units ;ire tt,c standarcf unit-; of 
measure m this specification. The SI Units arc fMvrn 
as equivalem vah..es lo ihe U.S. Cnston.;,ry Unii, n,. 
Standard siies and dimensions in ihc tw,. syMrrm .n- 
not Identical, and for ihis reason, coN.crsion fro.n 
standard s»ze or dimension in one systcnt will ,,0, 
always coincide with a sl.indard siz.c or dirncncion in 
the other. Suitable conversions. cncomp.:,sMn^ staiul-.rd 
Sizes of both, c.n be made, however, if :.ppro,.ri;,fc 
tolerances arc applied in each ca.sc. 

S.2 For (he purpose of determining cohfoniimKc with 
this specification, an ubscrved or ciilcul;itcd v;,iuc ';h;.II 
be rounded 10 the '*nc^u-est unit" of the last H^7ht-h:,n,l 
place of figures used in ei^pressing ihc linwiii,^- vujuc 
in accordance with ihc ronnd-off mcihtKl ol ASTM 
Practice E29 for (hing Significant Digits in Test Data 
to Determine Confonncmce with Spccificatifms.'' 



■•^ » (in Ihc Ap|>..M,<]ix.} for further infcrrmaiign 



concerning accept- 



/ ro,:urr,„fnl rjiuJf lines. 

^'TT '"'".^ "^'^ A'"*^^-'^'" W<,|.Jing sc^le«y. 

\rU'Unr. I-'.O. rju.. :i:.irMO. Momi. Plohda 



■rScc A4 (ih Ihc Appendix) f.w n,nhcr infguM.iion < m.l 

cmion and .he le^.lng calK.l lor .0 mce. iln, rc<,„irr.nn„. 

; aS_TM Mandardft c.n ..Iv:,inc.l ('roni A.nrri, r,n .,-ty I. 
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2tX>l SECTION n 



AWS 

tJaf.sificiflion 

I. (.010 
I t>U3 9 



TABLE 1 
ELECTRODE CLASSiriCATinM 



or Coverlrrq 



Hlg>i cellulDs.; sodium 
Hloh cellulose poiasslum 
Htcih tli.inia Sodium 
Hiqh til^nl.i polnssium 
fron t..ide iltanla polfiislu^i 

^^'9^' iron oxirff 



High Iron oxidt; 

High Iron o^ide, Iron powder 

Iron no^-der, litjiptla 

Low hydr-cigEn sadlu/n 

I, CPW hydrogen pOlOSsium 

Low hydrogen pnlasflom, Iron 

powder 
Low hydrogen iron (jowder 
Iron powder, litanta 

High iron pxidr, iron powder 



Low hvd^ogEn foLasslum, iron 
;>cwder 

Low hydrogen potassium, Iran 
powdirr 



Welding »>oslllon^ 



f, V, OH, H 
V, OH. H 
V, OH, H 
^, V, OH, H 
P. V. OH, H 



(" 



l-fillBtS 



P. H 
■ftlleis 



OH. H 
V, OH, H 
V, OH, H 
V, OH, H 

V, OH, H 
H-fillels, F 



filleU 

H-fiMeu, r 



F, V, OH, 
V'down 



" r'T. '-JicM. me welding petitions a, tcMows: 

H - Horijontiil 

H-f.||ffU 3 Ihuijontal niirn* 

VJown ... Ve-iicl-wiU, downward tirogr„.ior, 



Current*' 



.1C or rif rp 
tic or' ill. cn 
ac, ilU'p or (li:c-f( 
ac, deep nr (Ir,-,, 

dc nr drcri 

ric fTi 

.-ic cir Otcn 

Oc, di.f;p (If dc fn 

ac, tlcf|j or iltcd 
di^tc; 

■'C Or fJci'fi 

dcf'fi 

dci'ii Or iter 11 

''»c or i.lcrn 

''c, d(.rp or drrn 



iic nr dc t rt 



t ' I-' fote or th/pf.o,. ,,,,,,, ... """""" '''•^'■■''><<"«l<:i-^nl ,.lcclr,;.Mc, M.„Mi... 



2 
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ELECTRODES. AND FILLER METALS 
TABLE 2 

TENSION TEST REQUIREMF MT^^A 



Tensflp Strength " , , . ^ — , 

■ " : ^ ^''•''^S(r.r.rtglhal0.2% Otrsci TT " " 

Cf.issifiUKton L-i ^ ' " . FitMMi.Tl lu'i 111 



' ksl „r,. '- f'O.I! nun) 

feo ;; .-,ML-.r.. 

'^^01 1 , , 3.rj - - — - 

«^^cr.o eo III ^« .31 

^'''"^'^ so III ^« . i^: 

^^'"•'7 00 specified 



414 



<»8 "cl M.":cl fieri 



70 58 3,,, 



75 58 r2 
f7n28 70 58 J,, W 
^"^-f 70 III SB ,„ -V 
'^OZ 5,-,i 



V'T Taii(c 1 lo» sises la be te-.led 
W..-ld ,n.i,| ">'^>"-<' -.e.-t.on 1^, 



l AKl U rESTS, PROCEDURKS AND 
l<I':<.>lfIkEMF.NTS 



Siitrmiiiry of Tests 
in -Ish''? '='-^'*s'fi^-'^'ion specified 

- Kn,.„ ,p,,5,i,,,„ mechanical propcni«. and 
^ ness o. 0,. weld a,et3,; ..oi.ture con.en. ,f 
'^-v .,dr„gc„ cLctrolc covering; and the usability of 

.-.'-rod. ..c „,c.i for ,hc w.:ld .es. o./cl 

'he weUI.nfi and testing procedui^s to be em- 
fZ'X^' -'"^-^ - Sections 

11.0 suppl.:n,en.al ,es.s for absorbed moisture, in 
16. Absorbed Moisture Test, and diffusible 
n,,c,.. „. .Seaion 17. DilTusible Hydrogen Test, are 

- u.rcd fo. classinco.ion of .he ,ow hydrogen 
, ' 'M-lc. cx.:,,„ for E7tll8M. where these nre Quired 
■■ ' '^'•'ic; J r.nd n .,r Tabic <4. 



7- Relcsl 

If the results of .ny tests fail to meet me rcr|,„rc,v,cn. 
ha test shall be rcpe.-.,cd twice. rcsnU of U. 

tests sha l rpee, the ,.,ulreme„c. Specin.cns for . c 
may be taken from ihc original test asse.nbly o. (Ton 
^new test assembly. For chemical ar.aly.i.. , , 
be only for those speciOc elements that r.iU:., ,„;; 
the test requirement. 



8- Weld Tesl As-seniblic.? 

8.1 One or more of the foilowine hv. wh.I ,es. 
oisembhes are reiiuirecJ. 

of the undilgjcd weld rncml 

(2) The groove weld in Fi;-. 2 for nicch.micnl pni,... 
(ICS and soundness of \hc wdcl mc!;.»l 

CJ} The nilei weld in Pi.^. tor\hc Ms.h.lKy ,.| ,„.- 
electrode ' 



RPRT CPQ cct; :ni 



rrf;c-ppc-p-pp 



I H^HNHM : un>^ -I nm Pim cp-tr 



WELD METAl, 



2001 

I. LENGTH (See NOTE 9) 

_^W. WIDTH 
(SEE NOTE 9) 



SECTION II 




(SEE MOTE 9) 

Nc,(rt: ^ BASEMEtAl 

C The pTBfvhal IcfnpcrBlore s^uig nol fa. te-, *^ 
sortnt* ' laso metal 



ntnn <^^EMICaL ANALYSIS OK 
UNDILUTED WELD METAL 



tl-.,o..i:.l, 14 Prcscnbed m Sections 9 

or one hour prior .o ,„li„g ' '''' " 

Weld Pncl. A welH i--.^ • 

P'O.e.-., ...mj^rmurc .hall no, be )„s .h.n 



{I6'C) aiuj the inicrpass icmpcr-ii. 

e.ich pas^The p.d „.ay l« quenched in Z 
pass«. The dimensions of ih. cornplcuJ ^ ' 

as specfied in Seclion 9. Chcmic.I An^ly,.;. 
8.4 Groove Weld 

8-5 Fillet WcJd. A It-i .«tn^*.ki I .. . 

and welded « spccl!;!" T^r 'i; r,':", J t:;;;" 

IB J • Jt-Ming of the assemb y shall t*. .r 

specified in Section U. Fillet Weld Tc.i 

S. Chemical Analysis 

5.J The sample for analysis shall he I ,kri, fnun 
wc d r«c.al obt.ned wl.h .he elccr.de T , L ^ 
hall come from a wcUI pad or from a low u | , ^ 
.re ,„ the fractured nll-weld-^.tal .cn.ion .p • 
or the groove wdd in Hins 7 or S Are .. "" " 

.tarn or cr..en= c.i., .,h=.,l 1.' avoided ' """" 

The top surface of K.c p:.d dcscnbc.l i„ « , ,,„, 
.S own .„ Pi,. . shall be removed and it .i 
and a san,ple for anaJysis shall be obla.n.d fro.n ,h' 
underlying nie^l by «ny Appropriate nM:eh.-,nic..„l Z n 

^Thc low dilution area in the fracture,! ,t„,i„„ 
specimen or in the groove wdd in Fig.,. 9 „ s nil 
be^prepared for .naly.i. by any .,i,;,,;,e-,.,;,i..,;;;:;;:' 

«l methods. The referee .nc.l.oJ shall he ASTm kL 
clard Mclhod E350. C/,.„„V„, ^ ; 
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ELECTRODES. /vNO FUXER METAI^ 



SKA 5.1 



r ) 



I ■ 10 MIN J 

H 1/2 LENGTH J 




1 MIN 

.*) THsr .sseMBur .howimc location o. t^st sp.c.mcn 

— — ■ ^ T/i 




'"Table 4. ^^^^ ^ '^rpc Of ourrwii specified In T-hu* ^ 



Mr; 7 



GROOV,, WfLD TEST ASSEMBLY fOR MECHANICAL PROPERTiES - 

E6022 AND E7018M ELECTROOEs '-O'-'NONESS fXCFIT 



MIR 



L 



CIRRI cpp rwj :ni 



I Hr^HMHW : Lin>^ -I nwi jim tp-tr 



2001 SECTION II 




MIN 




«*)TEsr *«EMBLT LOCATIONS «= TEST S^CIMENS 



^ SECTION AA 

(B, oniENTATION AND LOCATION 
OP IMPACT TEST Sf>EC*MEN 




WELOq ^ 

CC) LOCATION OF AU-WELD^METAL 
TENSION TEST SPECIMEN 



l/B 
3/0 



10 



TN? surlB«5 to t«, ^tkted shall be ctean ' 

^^^^^^^ ou.:,*^™^ ^uZ. 

^ .^^ pc:?.!^ ;:r^'^ t*^^ f.^^^^, l t^:i: rr;^* ^ ^"'^"^ 

Circuit, flr«J wetelinn ™ TO» «id ^Mtflf b aS7 uOnn iC^!lr^ * ^ ^""^ ^ ^^"^ ^ ^'T. 

•^►« wtWir.g ^^al input sha« bHoTlT. ZOO-ZSO-F (93.,2, 'Cl 



3 ? 
6.4 

12.7 
IVf 1 

2:; 4 

127 

?r>4 



(4 fl 



.12 



I T : ^nH^ 



RRRT COQ CRJ :ni 



iH^HNHM:uin><-i nt-ii rt :rT cp-tc^ 



t^LF,CTJ?ODEs. AND FILLER MirPALS 



AWS Classifirailon 



Alt 



All csctfpt E/oitiM 



TABLE 5 

_B A$E METAL FOf^ TEST ASSEMm ,r. 

Base Mctaf 



Type 



Carbon steel 



Carbon steel 



ASTM Specification^ 



Mores: ' — — — _ 

^1- Fqiiivalent sie,?i may be uied 



AlJl Grade [3 
A2a5 Grade A 
AZaS Gr.ictc B 

Gr;ide C 
A2S3 Grade 0 

A 29 GracJtr JQ];, 
A29 Crjide lOio 



NuiTiljrr" 



Ko2 J q;,' 
KOI 700 

Kn^em 

1 01 so 
Gil u;;no 



SKA..'-.. I 



nmler ,cr.t. vln.S.hcnn^n of electrode 

Id. Kadiugmphic Test 

10. 1 When required in T.ble 4. ihe groove weld 

■ .ot,r3p|..d ,o cvaiu„c the soundness of .he weld 

uvc,.l. .nd t^.h surtaccs ot ihc weld shal? be 

-v...n.,b ly „n,r„m, rcinrorccmcnl not exceeding V„ in 

■ 7^'^-^ -rf.:c. or .He test ...sct^bl.'it.Le 

'"■>'liy in interpreting the r.idiograph. 
-m'i!* 's?mm'k ^^"''"^"Phed in accordance 

^■^ r..n„,,. rhe quality level of in.spcction shall 

'"-J TSc Soui-idne,rs of the weld melaj meef, fh,. 

-':rrMii;:r -~ - ~ 

.^l.-.^-, inclusions longer thnn i„ r g 4 ^-j 

, , -. PS „ ,„c,usion. „. ,in, ,h;.. have n„ 

■; ; ■- 'f" S.'--'ter thnn ,ho ihiclcu-.s.s oC the weld 
-'^^l' 1.^ il,n..-s ll,e l|-M,k..es.. t.Chc weld t„epi 



when the disfr.ce („...iwccM the succr,,ive inci,,. , 

"r^ir* - " " 

{3) No rounded indirailons in ejcr-r^o „f ,, 
ted hv tK.. r,^- I . excels of ihoKc: pormu- 

tea ey the rad.ogr.jph,,: sL^ndard-: in Imp 7 -., , - i- 
to the grade specified in Table 8 ^' " 

10.4 A rounded Indication Is an indicniion („„ .h.- 

^:?d7Rou^';^: 'T'^*' " '""^ 

'^^y be circular. cllip(K-,l 
conital. or irrcguLr in .h.pc. nr,d they n.:,y ^ 

The sue of a rounded indication is the largL, 

onhe ,nd,ca,.on. including any tail iKat n.'.y p,.' 

whil a"r "•"■^^"^ '^'^e- lnd!..„.u.n. 

mm) shall be d.srcgard.tl. Test asscn,l.,lies wi h ponity 

permitted ,n the r^dlo^rnphic standard, do n... ,n. . 
the requ.rcmenls of lhi.s specification 



11- 'Tension Test 

11.1 One all-wcld-mctal tension test sr.^ ini. n ^h-,|| 
be rr.ach.ned rron, ihe groove weld dcsc.'ibcJ t \ 

shown ,n F.g. 2 or 5. ■n,e .li,.cnsio..s o( the , 
shall be as shown in FIk. «. IKi.rnti, 

>l.2 For E6(;22 el,.-c.,..des, one .rr,ve,.-.,. ,..„s..„ , 



RflfTiT TRP CCTJ :ni 



I H^HKiHM : uin>^ -I nwi rtict cp-tq 



1 




(A) OVEhHEAfi FnjJET V/ELDS 



?.00l SECTION n 




AXIS OP WELD HOR!2oK,r^L 



AXIS OP WELD 
VEflT»CAL 




(B) VEhTK:AL FILLtT WELDS 

HG. 6 WtLOlMG POSlTIOfrfS KDR FILLET 



Ho^^i70Nrr/^i 



rC) ►toRIJOMTAL HLLET WCLDs 
WELD TEST ASSEMBLIES 



^P-cl..cn .hnl, ,c a, shown in'?-, 'r^"^""^ 

' '-^ T1.C unsion specimens for all cleclrodc. e,ce.,f 

'2. -IVs. (For E6022 Electrodes Only) 

O'e ,hall be machined from the groove weld 
H-M .-issci.ibly described in 84 7 -.n^ ,k • 

'l'-;>r<c,ov I v 7.0 ' """°""'y through ISO 
cs ovt r 1 in. (19 mm) raJiu., in mv <..ii-.l,i 

1^.. R.-.ch spc,:i,r,c.,, ar.cr t-cdinf., shal, inform ,o 
- . rnnO r:.,l,w.. wi,h uu nppropria.e allowance 



16 



for springback and the wcld mcial ii 



13. Impact Test 

J-lg. 12. shall be machined from the icM v^., k, 
=how„ „ Fig. 2 or 5. for ^osc c)=..inca.i „ r ■ J 
'Upacl testing is rcqui,.d in Tal.Jc 4. 

with the r^crure ,o„ghncss testing .cci.n of AAVS 
.B4.0 5,.n<^„^./ MM, ^ Meet />, ' 

Table 3 for tht ckissifics.|ion under trsl. 



TWO of ,he ihrce rcnajning value. ..,h,,ll 

«ceed the specified 2(. A.lb (27.1) encr,y lev n , 

lb (20,^1;'"^' " 

Jni^T' 'r™"' ^f'--'" lev: 

man me required 20 ll-lb (27J) 

energy lcvt:l 

v./ut' stll'f "^"'^ '"""^ 

equal, or e«eed. the spe.cified 50 fl-lh ((V/lj 

be k<;s thnn ,he require.) 50 ri-lb (rV/.|) ,,n,-rn- I,,,;) 



CTRRT rpq TRJ :ni 



rcf;r - ppc - p - pr 



iH^HWHWiunM-i nwi f^T:cT cp-tct 




*M,b 



in 

■lion I 



huh 

uk I 

lie |, 
on [ 



Test PVitO 
TTi»C*.r>e55 

1/2 



:W4 nnd 



T>»ic*ness 



177 



19 inf*d 



Mole?:- 



t^l-'-CTftODES. AND l-rLLEft METAL-S 




^^^^l^'crv; of SpecfThen. in. 



D.2S0 ^ 0.0O5 



0.500 ± 0.010 



1-000 ±0 005 



1-1/4 



2.OO0 ± 0.005 



3/a 



2-1/4 



3/4 



6.40 ± 0,13 



12.70 ± 0.25 



2S.40 ± 0.13 
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50.00 ♦ 0.13 



9.5 



57 
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F, kA\n 



^ . Min 



he 



1 Dinx>nsions G end C rJ«ll be lu sfto*^ . '~ 

c "lay ba modirtofl 

HG. 8 ...L-WELO-METAL TENSION TEST SPECIMEN DIMENSIONS 



1 E 

[f [ 

h I 
ri 



r 



7- 



^ Of WELD 



_SI EcfUvo>ent-^ 



^ 1-V2±1/16 38.1 J: T 

1-1^ :1: 1/16 ^ ^''^^ 



Of nvjch^nii 



^7 



FIG. 9 TRANSVERSE TENSION TEST SPECIMEN 
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(E6022) 



RpRT roq CCTJ :n I 




Ott'C! 

nilci 
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>( tin 
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CLECTRODES. AND F,ller METAUS 



M«„d„„,y CI«sinc«,ion Designator,:. 



E XX ^ 

E XX V'Y M 

E XX rv - 1 



HZ R 




Nuk; 

• The cornt7ina 
riG. 1^, 



Designates an ciccirocfc This d.**; 
_ -^"-^ ror ,dc„cin«.ion or .he So.r ' ''^'^ .n,pnn, 

Designates ihr tensile sirefibik r^- 

.7 ~^ --^-^^'^ ''vdroaen r^r^rsivrTrj; -^z 

OprioB.) Supplemenul D«|g„„n„. 
CJcsignaics thai ihe elccirod- mi u 

ror wh,ch ,he ,CM is rcpMired,. See ibu fo "'^ ^'0 ' 8M cin, "nci:.'.;^ 

Designaies thai ihe electrode fn»>i. .k 

-z- i. ., „ ..."IL Sr, »' «> 1=5:;^:;';: 

Desigri^lcs thai ihedccirodc fE70ifi c-7r..o 

QU.rc,ncn,s shown .n Tables 2 and 3,. s«: no'c° ,f Tablcr^S 3"" - 



'ion or,h«c de.i«.,,„. 



V^^CK:>i,^ cnJosed w.ihm a larger package. 

• »Votcct yom-seir and others. R«nd and 

-U-rs^.nd .his infom,allon. FUMES AND 
AU? RAVS ''f"e-'>"- to your health. 

'in!lZr- ""^^-rstand ,he manufaclurcr's 



' Keep your head out of iJic fumes 

' Use enough ventilation, c.haust a. the nr Iv-.h r- 

• See Amencan National .Standard Z49. ) . We,v l„ w-n 
mgc^nd Cunins. published by the An eriinn Whh 
Soc.e^ 550 Nory, LeJcunc Lad. KO Box ^"0*^ 
Miami. Florida 3313S' ov//^ c r '' /'"^ i.iuwo. 

-ent Printing Office, Washing.rD^^. 2(50,"""^" 
DO NOT REMOVT: this FNFORMATrON 
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SHECIFICAXrON FOR LOW-ALLOY SThF. 
ELECTRODES FOR SHIELDED MrrAL .iu 

WELDING 




SFA-5.5 

fidrmicnl wi,h aWs SpcciRcn.ion A5.5-y6.) 




Sco|>c 

Tl:is spcc,r,ca(ion prescribes re.,uircments for the 

"•'•'I nr.. w.lding o, „rbon nnd low-alloy s.ecU 
-.dcxl.KJcs include ...cl ».,oys in which no i„g e 
•illoying <:lcm<;ni i-.xcecds lO.,-; percc.nl. 



^. Ccrtificallon 

By dffixing the AWS specification mhI rl " 

'he product, the m.nurac.;rcr'«r ire , "' 
-".s the re,ui..nent., of this . 4 c , >• '"^ " ' 



CAUT A _ GENERAL REQUIREMENTS 

2- C>.-IS.<!iriC.-|lfoll 

c cl„.,.,Scd arcording to the rdlowins- 
<"> ry,.c. or current (T;ibli.; I) 
J'-'' "vr"" °'' covering (Tabic 1) 
('-) WcKling position (Table 1) 

■'I 7,'^"''"''^^'n^P0^iti*n of the weld metal (Tabic 2) 
:,nO ' """"-^"^ hea,-...a,ed condition (Tables 3 

^,..:arK:n,C ' '"'^ ""^^ <:l^"ilicatio„ i„ ihi. 

/^///./Af., J "^-^ ANSI/A WS 



V^M/.x;:"""" ■'"•.•r-.-.n.t. „.,„i„.. . '"'/.""her ,„r„rm!. 



no. idcnti^a "d rt tr;:!,;::'^'^ 

always coincide with a MandnrH T ' ' 

Ihe oihcr Suitable n, or .l.mcisif,,, ,„ 

.iJof bftT c „ -^'-"'-^ 

Dom. can be rnndc. however if 
tolerances arc applied in e:,ch cal- 

place of fipures us..H I,, • '''' 

DigitJ in Tcj, Data ,o .^""S ^"^'Hx'/'mm 

Specif,cau„r,s. 



• .1/,;,,/ Fr.„;.„:„..., C:„lcli.,r, 



CTRCTT rpc) cr; :n i 



I H^HKJHW : Lin>j -I nwi TP:rT cp-T[?i 



'-'-CCntODCS. /VND FILLER METAUS 



if ') 




J. /ulO-Pl 

I.70 10.AI. 
[• V 0 1 1 "A 1 

F/Ul.S' 02 L 
F /015-C 

I. 70I8-D;?(. 

Cvutd-C; 
r /uxf)-Ai 



l.BfJlO 
I 8£H I. 

f-'OO I ^, 



Pi 



G 



'•''>'0.r,OM 
' "MM X 

•" •''Mm c 



70 
70 
70 
70 
70 
70 
75 
70 
70 
75 
70 
70 
75 
70 
70 
70 
70 
70 
70 
70 

ao 
ao 

80 

do 

90 
(=10 
80 
60 

ao 
so 

80 

no 
ao 

00 
80 
So 

30 
GO 

'VO 
00 
'VO 
^0 
90 
VO 

90 
•90 
90 
<)0 



')80 
OBO 
400 

nao 
s?o 

'IGO 
520 

tao 

080 
520 
480 

180 

1B0 

•ISO 
180 

■550 
550 
550 
IjSO 
S50 

550 

550 

550 

550 
3i>0 
550 
S.-pO 

r>50 

550 
S30 
550 
550 

620 

620 

620 

b20 
620 
620 
6?0 
620 



60 
57 
57 
57 
57 
57 
57 
57 
57 
37, 
57 
57 
57 
57 
60 
57 
57 
57 
57 
57 

67 
67 
67 
b7 
67 
67 
67 
67 

66 to DO' 
67 
67 
67 
67 

68 tft ao' 

67 
b7 
67 
67 

77 
77 

77 
77 
77 
77 
77 
7S lo "i^O* 
77 
77 



*I1S 
390 
390 
390 
390 
390 
390 
390 
390 
390 
290 
3^0 
390 
390 

390 
390 
390 
390 
390 

460 
160 
160 

460 
160 
tfeO 
160 
460 
470 to S50' 
460 
460 
'*60 
460 
<»70 lo 5S0' 
460 
460 
460 
460 

530 
530 
530 
530 
530 
530 
530 
540 to 620' 
530 
530 



22 

22 

22 

22 

22 

25 

19 

25 

2S 

19 

i;5 

25 
19 
25 

25 

25 

25 

25 

25 

23 

19 

19 

19 

16 

19 

17 

19 

19 

24 

19 

19 

19 

17 

21 

19 

19 

39 

I "J 

17 

17 

14 

17 

17 
17 
17 
24 
17 
1 7 



Cuddiilon'' 
AW 

^^w)i r 

AW ,M- fWll I 

(■'wif r 

AW Of rWMT 

Twin 
rwK I 
AW c'wi r r 
''WK T 

AW Or Twill 
T'WH ( 

f'WH r 
^^ w 

AW 
AW i,r j'WH I 

PWlfT 
AW Or PVVH I 

f'WH r 

AW Of I'Wif I 

AW 
AW Mr f'WH'l 
AW Of J-'W|f I 
AW or PWMT 
P W l-i T 

r*WH r 

AW ,,r rWM t 

^■'W^f r 

AW 
AW 
AW t.K t'WM I 

I'w w r 

I'wn I 
AW 
AW 
AW 
AW 
AW iji- f'WH I 



■ PWHI 



AW t-'WH r 
Aw (,r PWH r 

t'Wif r 
AW Or nwirr 

t»wi( r 
AW or pwh r 

AW 

i-'WM r 
Aw or rwn [ 
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Ten^iitf Slienpth 



2001 SECTION It 

TABLE 3 (CONT'D) 
TENSION TEST REQUJREMgNT5;a> 



I J (H) 1 n C 
f- loni 1. G 
I 10013-G 
I.,. I uins-x 

L lOOifc-x 
I lODlh-G 
I, J(,lUlf»M 
t l()C)18-)( 

I' 1 nu3-(.i 

1 1 lojb-G 
E I loie-i-;' 

F 1 lOifiM 

1: i;'rn a-G 

I- ) ;*u .i3-f;; 
1. 1 -^uis-G 
1. 1 ;'oifc-G 

' 170.1 8 -Ci 



Yield St^-engih, ai 0,2% Oflsd 



MP;i 



lao 

100 

loo 

J 00 
100 
lOO 
100 
100 
100 

aoo 

llo 
no 

110 

110 
110 

no 
no 

izo 

230 
120 
12G 
120 
UO 
120 
120 



h90 
t*?0 

tso 
fcgo 

fe90 

690 
6*30 
690 
690 

7bO 
7bO 
76.0 
7 to 
7C0 
7&0 
VbO 

030 
830 

e:Ao 

ti30 
P30 
830 
530 



87 
B7 
B7 
S7 
B7 
87 
87 

88 to loo 
87 
B7 

97 
97 
97 
97 
97 
97 

9S to 110 

107 
107 
107 
107 
107 
107 
X08 to 120 

loa lb 120 



Elongation 
Pecccht 



bOQ 
&00 
&00 
«>00 
bOO 
600 
bOO 
f>l 0 to 690' 
bOO 
fsOO 

b70 
67 0 
670 
670 
670 
670 
bMO to 7bO' 

7AQ 

7A0 
740 
740 
7a0 
740 
7<I5 to 630' 
745 to 830' 



16 

;& 

13 
lb 
U. 
Jb 
16 
20 
36 
36 

15 
35 
13 
15 
15 
15 
20 

10 

11 
11 
M 
14 
34 
10 
IB 



wrni,5: ■ 

ff'^ -ires to be tested. " " ' " 

; I '7'-;-' b^^-- supplier ond p,.Th;ser ' '^'^ " ^^'^ -'^'V hav. .Cd mH.r 



u.,p. r,. ,,,, ^^^^ ^ ^^^^^ ^^^^^^^^^ ^ 



T'oM wriii 
Cofn)J[if,n" 

AW Or f'Wlf r 
AW Or /'Wo I 
AW r,„ |>WM-| 

>-'Wll I 
AW or f' W 1 1 I 

f'WH r 
^ W rir t>WI( I 
AW 

r W H t 

AW „r r-vvin 

W CT PWH I 

flW dr Pwiif 

AW rir r-'WHl 

AW rir f'WH I 

AW Or ['Win 

AW f,r PWH r 
AW 

AW Or rWH I 
AW ni- PWH 1 
AW 111- I'WH t 
AW or l*W(( I 
a W or PWHJ 
AW ur F'WHI 

AW 

AW 



wilfi L-if wllhoiil 



'■'.V.lrv.sc-n rlcci.odes. ih.( have no, been adequately 

' . m,r„m,.m of one hour prior to lling. 

« |.:„.». A weld pad, when required shill 

> J . h l,a,. f„, weld p.d. The surface of 
•• - n -u,) ,,n .vh.ch the filler t-clal is deposited 

;;; -ih ....1,;,,. ,,,,,, „ ,„,Hu,cd we j 

fl.-tl 'J-b.chw,iOp;,ss,;i,„|, be:, single 



slm-ghl pass with Ihc |>;,ss width n.-l r..ucnhM.. 
times the diameter of il,^ core wire. The .1;,.. U 
removed afier each pass. The pad n„y be "^„r,M 
"1 water between passes. The dimensions «.( .I,r , ,,m. 
picled pad sh;,ll he ;,s shown ir, Fig. |. Tc.ii,,,. .,( ihi.^ 
assembly shall be ;,s ..pccihed in Sec.ion <-|,..„„r.:,l 
Analysis. 

8.4 Groove Weld 

8.4.1 Mcchnnlcal l'ro|..,Ttics i.nd .Smu i\ 

lest assembly shnll be |.rcpn,cd and wd.U-d :r, Im J 

•n Fig. 2 or 4 using b;...c n„-.;.| ol' the .p,.,. ., „ i.„,. ,vf.. 

•spec.l^d i„ T.nbk fi. d.i.kne.., s,,,,,!,,- I ,.. 

or 4. resting or ihlN i.ssonbly .shjill 1,,.- ,|,( ^ ,i,r.| in 



F7 
IB' 

Ei, 

FVt 
FH( 

r nc 

I. PC 

1.90 
ESO 
F9C1 
FlO 

l,.K' 

E70 
Fnn 

lj:u 

rno: 
I- no. 

f 7u: 
t. vo- 
r.. /n 
ceo: 



I 



f /O ' 
F70T, 

IV.'O, 



."I Ti 

I.* In' 

'■- 



I OK 



rsonr r-oo era i -ni 



I 14_I1-IK1I-IU • i.in^ J 
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2(XJ| SECTION 11 



II 



1: (X)XX YY -X 



F (X)X,\ YY m" 
I-: (X)XX YY MI 
F (X)XX YY M-HZ 
H (X)XX YV MI-HZ 
r- {X)XX Yy -X-HZT 



Ma ndaiorr ClaMiricminn n«i^ »o.„^. 



Designaies the welding position in which rlrctrodcs arc u,-.M 



Designates an electrode intended to meet mo.t 
military requirements (greater toughncw and " 
elongation). Set Tables 3 and 4 



Optional Su pplententiil n.^l, .not»>.. 

electrodes) sic tS h ^"''P'^'"^"'-^' ^" '^^'^•o^cn 



hylof n t^od« 'l:r' -pncmenta. test of .he weld . 

nire?credtT"? mlT»'''''' or ccndi.ioncd with avcrop.c v.hK 
4. 8. o letlce Table 2"^ ' 



.! A. I 

I ni ri n ) 
Mini pi 
if} 

. lulled 
;iny 0| 

{'n 
(n 
(-1) 

n M n 1(1 ) 
fHiiil 0 
Mini p: 

WA 



con.|-,i,..,.on .he. dcsign.o. c.nscitutes the elcc.odc d.ss^canon 

nc. 32 om)tR or elcctrodl mandatory 



AND OPTIONAL SUI^Pl. E M r NT AL DES ICN aTOKS 



\?2 



raooT coo oral -oi 
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